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PHTM 3MHCCHH UEPKAPHH BUNODERA LUCIOPERCAE 
H PHYLLODISTOMUM ELONGATUM 

A. E. )Koxob 

H3yqeHbi pHTMbi smhcchh uepKapHH B. luciopercae h Ph. elongatum. UepKapHH B. luciopercae 
BbIXOUHT H3 MOJIJIKDCKOB B CBCTJIOe BpeMH CyTOK, Ph. elongatum — B CyMepKH H HOMbK). YCTaHOBJieHO, 
hto nHK Bbixo/ia uepKapHH b pa3Hbie Mecuubi npnxouHTCH ua pa3Hbie qacbi. npeunojiaraeTCH, hto 
UHH aMHKa pHTMa 3 mhcchh uepKapHH b TeueHHe penpouyKTHBHoro nepHOua napTeHHT peryjiHpyeTcu 
CBeTOBbIM pe>KHMOM. 

B cbohx >KH3HeHHbix uHKJiax TpeMaTO^bi Hcnojib3yiOT pa3JiHHHbie npHcnocoOjie- 
hhh, 6jiaronpHHTCTByiomHe BCTpene co cbohmh xo3neBaMH. Cpe^H 3 thx Ohojioth- 
qecKHx npHcnocofijieHHH oco6oe MecTO 3aHHMaiOT cyTonHbie p htm bi smhcchh uepKa¬ 
pHH, Ojiaro^apn KOTopbiM b nepnou HaH6ojibmeft aKTHBHOCTH xo3HHHa AOCTHraeTcn 
MaKCHMaJIbHan KOHUeHTpaUHH HHBa3HOHHbIX J1HHHHOK. 

I\o CHX nop CyTOHHblH pHTM 3MHCCHH UepKapHH paCCMaTpHBaJICH KaK HBJieHHe, 
nocTOHHHoe jxj\n BHua. HeKOTopbie aBTopbi npe/yiaraiOT cuHTaTb ero npH3HaKOM, 
UHamocTHpyioLUHM bh jx (YcHHeHe, 1980). K HacToniueMy BpeMeHH ycTaHOBJieHO 
cymecTBOBaHne nojiHMOp(|)H3Ma pHTMa smhcchh. Ha npHMepe Schistosoma mansoni 
noKa3aHO, hto b 9 nonyjinuHnx napa3HTa H3 o/moro onara pHTMbi smhcchh Ohjih 
H eouHHaKOBbi (Theron, 1985), BbiuejieHbi 3 (J)eHOTHna 6 hophtmob. 3th otjihhhh 
o6t>HCHHK)TCH TeM, HTO B 3THX nonyJIHUHHX pojlb OKOHMaTeJIbHOrO X03HHH3 BbinOJl- 
hhiot pa3Hbie bhum >KHBOTHbix h nejiOBeK. JlaHHbie nocjieuHeft paOoTbi CBHueTejib- 
CTByiOT, HTO pHTM 3MHCCHH UepKapHH — HBJieHHe CJIO>KHOe H MHOrOOOpa3HOe H 
Bp hu jih MOH<eT 6biTb Hcnojib30BaHO b KanecTBe AHamocTHpyiouxero npH3HaKa. 

B uaHHOH paOoTe onncbiBaeTcn uHHaMHKa cyTOHHOH smhcchh uepKapHH 
B. luciopercae wPh. elongatum , napTeHHTbi KOTopbix pa3BHBaiOTCH b npecHOBOUHOM 
UBycTBopnaTOM Mojunocne Pisidium amnicum. HaOjnoueHHn npoBO^HJiHCb b pa3Hbie 
MeCHUbI, HTO n03B0JIHJI0 yCTaHOBHTb HenOCTOHHCTBO CyTOMHOTO pHTMa 3MHCCHH 
uepKapHH b TeueHne penpouyKTHBHoro nepnoua napTeHHT. 


MATEPMAJl H METOAbI 

Mojijiiockob P. amnicum , ecTecTBeHHO HHBa3HpOBaHHbix napTeHHTaMH B. lucio¬ 
percae h P. elongatum, coOnpajiH b penax b OKpecTHOCTnx r. HpocjiaBjin. B nepnou 
c 1985 no 1989 r. npoBOUHjiHCb KpyrjiocyTonHbie HaOjiioueHHH smhcchh uepKapHH 
no 11 uaTaM c hiohh no uenaOpb. 

3mhcchh H3ynajiacb npn ecTecTBeHHOM ocBeiueHHH h TeMnepaType boum 
b HioHe—aBrycTe 22—24, b ceHTflOpe— jxeK a6pe— 18°. Hhcjio Bbime/uuHX uepKa¬ 
pHH noucuHTbiBajiocb nepe3 Ka>KUbie 2 n. Bcero npocjie>KeHbi pHTMbi smhcchh 
uepKapHH y 130 mojijiiockob. 
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PE3yjlbTATbI 


BojibmHHCTBO uepKapnn B. luciopercae bmxoaht h3 mojijiiockob b CBeTJioe 
BpeMH cyTOK h jiHiiib He3HaMHTejibHan nacTb — b TeMHOTe (pnc. 1). B TeneHne 
cyTOK, KaK npaBHjio, Ha6jiiOAaeTCH oahh fihk Bbixoua. H 3 pnc. 1 bhaho, mto b pa3Hbie 
MecHUbi nHK Bbixo^a npnxoAHTCH Ha pa3Hbie nacbi. B AnHaMHKe BbixoAa uepKapnn 
npocJie>KHBaeTCH onpeAejieHHan 3aKOHOMepHOCTb. B HiOHe nHK smhcchh nponcxounT 
yTpOM (c 5 ao 7 h), b niojie — BenepoM (c 17 ao 19 n), b aBrycTe h ceHTn6pe — 
6jin>Ke k cepeAHHe ahh (c 9 ao 11 n). 

Phtm 3MHCCHH uepKapnn Ph. elongatum n3ynajicn OTAejibHO ajih uepKapnn Kpyn- 
Horo h MejiKoro TnnoB. B npeAbiAyiuen CTaTbe (>Koxob, 1991) yKa3biBajiocb 
Ha cymecTBOBaHne y Ph. elongatum uepKapnn AByx TnnoB, OTJinnaioiunxcH 
He TOJibKO MopcJ)OJiornHecKnMH, ho n 6no./iorHHecKHMH oco6eHHOCTHMn. JXjih uepKa¬ 
pnn MejiKoro Tnna xapaKTepHa Hn3Kan njiaBaTejibHan aKTnBHOCTb n MeHbinan, 
neM y KpynHbix, npOAOJi>KnTejibHOCTb >Kn3Hn. CnnTaeTCH, mto o6pa30BaHne uepKapnn 
MejiKoro Tnna nivieeT 4>n3nojiornnecKyio npnpouy n CBH3aHO c HapymeHneM >Kn3He- 
AenTejibHOCTn cnopouncT. TnnnnHbiMn ajih AaHHoro BnAa uepnapnnMn hbjihiotch 
jinnnHKn KpynHoro Tnna. PnTMbi SMnccnn uepKapnn AByx TnnoB pa3JinnaiOTCH. 
UepKapnn KpynHoro Tnna bhxoaht n3 mojijiiockob b cyMepenHoe n HonHoe 
BpeMH, nMeeTcn oahh neTKO Bbipa>KeHHbin nnK (pnc. 2). TaK >Ke, KaK y B. lucioper¬ 
cae , nnK smhcchh b pa3Hbie Mecnubi npnxoAHTCH Ha pa3Hoe BpeMH. 11hk CMe- 
luaeTCH c BenepHHx cyMepeK b niojie (c 19 ao 21 n) k yTpeHHHM cyMepKaM 
b ceHTH6pe (c 5 ao 7 m) n Aajiee Ha CBeTjioe BpeMH cyTOK b AeKa6pe (c 9 ao 11 n). 
y uepKapnn MejiKoro Tnna b niOHe n niojie bwxoa npnyponeH k TeMHon 4>a3e 
cyTOK. rinK smhcchh Bbipa>KeH HeneTKo (pnc. 3). B aBrycTe n ceHTH6pe Bee 
UepKapnn bmxoaht b CBeTJion (j)a3e cyTOK, nnK Bbipa>KeH OTneTJiHBO. 

BbiJi npocjien^eH pnTM smhcchh uepKapnn B. luciopercae n Ph. elongatum 
y mojijiiockob, 3apa>KeHHbix napTeHHTaMn o6onx bhaob (pnc. 4). flpn coBMecTHOM 
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Phc. 1. Phtm smhcchh uepKapnn B. luciopercae 3a nepnou c hiohh no ceHTnOpb (/— IV). 

7—13—26.06 (n 19); 77 — 10 —22.07 (n 16), 777 — 5—27.08 (n 37); IV — 6.09 (n 4); no och a6cuncc — 
BpeMH, b nac; no och opuHHaT — uepKapnn, b %. 

Fig. 1. Emission rhythm of B. luciopercae cercariae from June to September (7— IV). 
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Phc. 2. Phtm smhcchh uepKapHH Ph. elongatum KpynHoro 
THna 3a nepnoA c hiohh no AenaOpb (/—1/). 

7—13—16.06 (n 6 ); 77 — 11 — 15.07 (n 4); 777 — 5—27.08 
( n 25); IV — 6.09 (n 3); V — 7.12 ( n 1). OcTajibHbie o 6 o 3 Haqe- 
hhh TaKHe >Ke, KaK Ha pHC. 1 

Fig. 2. Emission rhythm of Ph. elongatum cercariae of the 
large type from June to December (/— V ). 


napa3HTHpoBaHHH y ouhoto MOJunocKa phtm 
3MHCCHH AJIH Ka>KUOTO BH^a BblTJIHAHT TaK )Ke, 
KaK npH OAHHOHHOH HHBa3HH B TOM >Ke MeCHUe. 

Buxoa uepKapnfl no BpeMeHH neTKO pa3uejieH: 
B. luciopercae BbixounT b cBeTJioe BpeMH cyTOK, 
Ph. elongatum — b cyMepxn. 

OBCy^AEHME 

CyujecTByeT HecKOjibKO ToneK 3peHHH Ha 
npnMHHbi, onpeuejimoiune unHaMHKy cyTOMHofl 
smhcchh uepKapnfl. B Tex cjiyuanx, Korua OHa 
paccMaTpHBaeTcn KaK ouHa H3 auanTaunfl 
k 3apa>KeHHio BToporo npoMe>KyTOMHoro xo3hh- 
Ha, nHK 3MHCCHH CBH3bIBatOT c nepnouoM HaH- 
60 JIbUiefl aKTHBHOCTH BToporo npoMe>KyTOMHoro 
xo3HHHa (THHeuHHCKan, 1968; BejiHKOBa, >Kaji- 
uaHOBa, 1987; Combes, Theron, 1977; Wallet 
e. a., 1985). UepKapHH Ph. elongatum BHem- 

HHM BHAOM H nOBeueHHeM HMHTHpyiOT JIHMHHOK 
h KyKOjiOK KOMapoB. MajibKH KapnoBbix pbi6 
3apa>KaiOTCH, noeuan TaKHx uepKapnfl (>Koxob, 

1987) . BepoHTHO, y stoto bhjxsl TpeMaTOA nHK 
Bbixoua uepKapnfl npeumecTByeT nepnouy Han- 
6ojiee aKTHBHoro nnTaHHH MajibKOB b yTpeHHne 
h BenepHne nacbi. 

J\jw B. luciopercae BTOpbiM npoMe>KyTOM- 
HblM X03HHH0M CJiy>KaT MHOTHe BH^bl njiaHKTOH- 
Hbix paKOo6pa3Hbix (Wisniewski, 1958; HeuiKO, 

1988) . >Kn3HeueHTejibHOCTb 30onjiaHKTepoB 
nounnHeHa pa3JinnHbiM unpKauHbiM phtmbm. 
J\j. m hhx xapaKTepHbi cyTOMHbie BepTHKajibHbie 
Mnrpaunn, a /yin HeKOTOpbix — o6pa30BaHne 
CKonjieHnfl (Mopuyxafi-BojiTOBCKofi, CTOjiby- 
HOBa, 1982). OuHaKO (})aKTopbi, onpeuejimoiune 
UHpKaUHbie pHTMbl paMKOB, CTOJIb CJ10>KHbI H 
MHoroo6pa3Hbi, mto ycTaHOBHTb KaKyio-jinbo 
CBH3b Me>Kuy noBeueHneM paqKOB h phtmom 
smhcchh uepKapnfl B. luciopercae HeB03- 

MO>KHO. 

Ha bnopnTMHKy Bbixoua uepKapnfl onpeue- 
jieHHoe BjiHHHne OKa3biBaeT noBeueHne n (j)H- 
3HOjiorHnecKoe coctohhhc xo3HHHa. OuHaKO 
3 tot acneKT cjieuyeT paccMaTpnBaTb OTuejibHO 
npnMeHHTejibHO k bpioxoHorHM n usycTBop- 
naTblM MOJIJIIOCKaM. HeKOTOpbix BHAOB 

uepKapnfl, napa3HTnpyioujHx y nepeAHe>Ka6ep- 
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Phc. 4. Phtm smhcchh uepKapHH B. luciopercae h Ph. elonga¬ 
tion npH coBMecTHOM napasHTHpoBaHHH y ouhoto MOJunocKa. 

1 — B. luciopercae ; 2 — Ph. elongatum-, 21—27.08 (n 2). 

Fig. 4. Emission rhythm of B. luciopercae and Ph. elongatum 
cercariae under condition of the double invasion of one 
mollusc. 


Phc. 3. Phtm smhcchh uepKapHH Ph. elongatum MejiKoro THna 
aa nepHOA c hiohh no ceHTudpb (7 — IV). 

7—16—25.06 (n 6); 77 — 1 1 — 15.07 (n 5); 777 — 21.08 (n 1); 
IV — 6.09 («1). 

OcTajibHbie o6o3HaqeHHH, KaK Ha pnc. 1. 

Fig. 3. Emission rhythm of Ph. elongatum cercariae of the 
small type from June to September (7— IV). 


HbIX 6pK)XOHOrHX MOJIJIIOCKOB, UHHaMHKa BblXO- 
JX a uepKapHH UeHCTBHTeJIbHO 3aBHCHT OT (})H3HO- 
jiornqecKoro coctohhhh MOJiJiiocKa-xo3HHHa. B 
qacTHOCTH, aKTHBHoe cocTOHHHe X03HHH3 6jiaro- 
npHHTCTByeT BblXO/ty JIHHHHOK (BjIH3HIOK, HepHO- 
ropeHKO, 1964; IlajiHeHKO, 1978). MexaHH3Mbi, 
peryjiHpyKDiune smhcchio uepKapHH, oqeHb cjio>k- 
Hbi ujih aHajiH3a, Korua xo3hhhom hbjihctch 
njiacTHHuaTO>Ka6epHbiH mojijiiock. B stom cjiy- 
qae k cjjaKTopaM, CBH3aHHbiM c noBeueHHeM 
MOjiJiKDCKa, uo6aBjineTCH ero (})HjibTpauHOHHaH 
aKTHBHOCTb, KOTopan mo>kct OKa3biBaTb cyiuecT- 
BeHHOe BJIHHHHe Ha PHTM 3MHCCHH. UepKapHH 
OnHCbIBaeMbIX BHUOB BblXO^HT H3 MOJIJIIOCKOB 
naccHBHO qepe3 BbiBOUHOH chc})oh. ByueT ecTecT- 


BeHHblM npeunOJIO>KHTb, qTO PHTM SMHCCHH CBH33H 
C (J)HJIbTpaUHOHHOH aKTHBHOCTbK) X03HHH3. MOJIJIIOCKH P. amniCUm (j)HJIb- 
TpyiOT, nOJIHOCTbK) 3apbIBLUHCb B TpyHT. OHJIbTpaUHH OCyiUeCTBJIHeTCH B rpyHTe 
qepe3 y3KHH KaHaji unaMeTpoM okojio 1 mm, KOTopbin o6pa3yeTCH Ha jx chcJ)ohom 
(pnc. 5). Bo BpeMH nepeuBH>KeHHH no jx Hy mojijiiock noqTH nojiHOCTbio 3apbiBaeTCH 
b rpyHT, Ha jx noBepxHOCTbio TOpqHT jinuib BepniHHa paKOBHHbi (pnc. 6). BepoHTHO, 
bo BpeMH nepeuBH>KeHHH (})HjibTpauHH npenpaiuaeTCH h Bbixou uepKapHH HeB03MO- 
>KeH. Pe3yjIbTaTbI H3yqeHHH (})HJIbTpaUHOHHOH aKTHBHOCTH MHOTHX BHUOB MOJIJIIOCKOB 


CBHueTejibCTByiOT o tom, hto npouoji>KHTejibHOCTb (J)HjibTpauHH y hhx b TeqeHHe 
cyTOK cocTaBjineT 50—70 % BpeMeHH (KoHupaTbeB, 1970; Ajihmob, 1981) h Han- 
6ojiee aKTHBHo ohh (})HjibTpyioT b UHeBHbie qacbi. Ylo HauiHM Ha6jnoueHHHM, 
b jia6opaTopHbix ycjiOBHnx P. amnicum 6ojibuiyio qacTb uHeBHoro BpeMeHH 
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Phc. 5. Ilojio>KeHHe mojuuocks P. amnicum b rpyHTe b npouecce c[)HJibTpauHH. 

Fig. 5. The position of the mollusc P. amnicum in the ground during the filtration process. 



Phc. 6. FIojio>KeHHe MOJijnocKa P. amnicum b rpyHTe bo BpeMH nepe^BH^eHHH. 
Fig. 6. The position of the mollusc P. amnicum in the ground during its motion. 


(J)HJlbTpyK)T, a HOMblO HaMHHaiOT aKTHBHO nepeUBHraTbCH. B03M0>KH0, MTO pHTM 
3MHCCHH B. luciopercae coBnauaeT c phtmom (f)HJibTpauHH xo3HHHa. UepKapnn 
Ph. elongatum BbixounT b TeMHoe BpeMH cyTOK, h sto no3BOJineT npeunojio>KnTb, 
MTO y 3apa>KeHHbIX MOJIJIIOCKOB H3MeHHeTCH pHTM bTpaUHOHHOH aKTHBHOCTH. 

B padoTe no H3yneHHio smhcchh uepKapnn Bucephalus polymorphus Baer, 1827 H 3 
mojijiiockob Dreissena polymorpha aBTOpbi ycTaHOBHJin, mto cyTOMHbie p htm bi sthx 
npoueccoB coBnauaiOT h nnK Bbixoua uepKapnn cooTBeTCTByeT nepnouy Mancn- 
MajibHon cfinjibTpaunn (Wallet e. a., 1985). 

npouecc SMnccnn uepKapnn cocTonT n3 ueyx 3TanoB: Bbixou uepKapnn H3 napTe- 
hht c nocjieuyioiunM HaKonjieHneM b MaHTnnHon nojiocTn n Bbixou n3 Mojunocna- 
xo3HnHa. llepBbiH n3 3Tnx STanoB o6ycjiOBjieH reHeTnnecKn (Theron, Combes, 
1983; Mouahid, Theron, 1986; Mouahid, Combes, 1987). BTopon 3Tan nouBep>KeH 
BjinHHmo c^aKTopoB, CBH3aHHbix c noBeueHneM xo3HnHa n BHeumen cpeuon. H3- 
BecTHO, mto pnTM SMnccnn peryjinpyeTCH CBeTOBbiM pe>KnMOM. H3MeHeHne ecTecTBeH- 
Horo CBeTOBoro pe>KnMa HapymaeT pnTM SMnccnn (YcnHeHe, 1974; KypauunHa, 
1978; MepHoropeHKO n up., 1978; Williams e. a., 1984; Wallet e. a., 1985; 
Webber e. a., 1986; Raymond, Probert, 1987). B ecTecTBeHHbix ycjiOBnnx b TeneHne 
roua nocTeneHHO MeHneTCH cooTHomeHne cBeTjion n TeMHon cj)a3 cyTOK, BbicoTa 
nou'beMa cojmua Hau ropn30HTOM n upyrne (JiaKTOpbi. Mo>kho uyMaTb, mto unHaMnna 
pnTMa SMnccnn uepKapnn b TeneHne penpouyKTnBHoro nepnoua napTeHnT KannM-TO 
o6pa30M peryjinpyeTCH CBeTOBbiM pe>KnMOM. UencTBnTejibHO, nnK Bbixoua uepKapnn 
Ph. elongatum npnyponeH k cyMepKaM. ITocKOJibKy b yMepeHHbix mnpOTax b TeneHne 
roua npouoji>KnTejibHOCTb uhh n Honn n3MeHHeTCH, to BpeMH HacTynjieHnn 
cyMepeK b pa3Hbie Mecnubi npnxounTCH Ha pa3Hbie Macbi. Bcjieu 3a cyMepKaMn 
CMeiuaeTCH n nnK Bbixoua uepKapnn. OuHano ocTaeTCH HenoHHTHbiM, noneMy b nep- 
boh nojiOBnHe jieTa nnK Bbixoua npnxouHTCH Ha yTpeHHne cyMepKn, a bo BTopon — 
Ha BenepHne. 
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EMISSION RHYTHM OF THE CERCARIAE OF BUNODERA LUCIOPERCAE 
AND PHYLLODISTOMUM ELONGATUM 

A. E. Zhokhov 
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SUMMARY 

Daily rhythms of emission of Bunodera luciopercae and Phyllodistomum elongatum cercariae 
were studied on 130 molluscs of Pisidium amnicum. Observations were conducted on the 11th 
of June to December. Most B. luciopercae cercariae emerge at light time of the day and a definite 
regularity is traced in their emission. In June the emission peak takes place in the morning (from 
5 to 7 a. m.), in July in the evening (from 5 to 7 p. m.), in August 

and September about midday (from 9 to 11 a. m.). Large and small Ph. elongatum cercariae 

have different rhythms of emission. Large cercariae emerge from molluscs in the twilight and 
at night. The peak of emergence is shifted from the evening twilight in July (from 7 to 9 p. m.) to the 
morning twilight in September (from 5 to 7 a. m.) and further on to the light time of the day 
in December (from 9 to 11 a. m.). In small cercariae the emergence in June and July is timed to the 
dark period of the day and in August and September to the light one. The emission rhythm 
of cercariae of both species at the common parasitism on one mollusc has been traced. The 
rhythm of emergence for each species looks the same as during the single invasion in the 
same month. The emergence of cercariae is quite distinct in time: B. luciopercae emerges at the 
light time of the day and Ph. elongatum in the twilight. It is suggested that the emission rhythm 
of B. luciopercae cercariae is associated with the filtration activity rhythm of the mollusc. 

The dynamics of emergence of Ph. elongatum cercariae is regulated by the light regime. In moderate 

latitudes in different months the twilight sets in at different time. Following the twilight the emergence 
peak of cercariae shifts as well. 



